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Reduction  Isj  metal  carbonyl"  hydrldec-  such  as  f  e(C'0}^Hg  and 
'Go(CO)^H  are  well  knovm.  Reductions  by  organoaetallic  complexes 
apparently  invclYc  the  transient  formation  of  metal^hydro-gen  bonds 
{Xj2)  i  We  wish  to  report  that  •Grroup  6  Carbonyls  can  also  act  as 

i 

reducing  agents  in  the  presence  of  moisture  but  not  apparently  via 
their  unstable  hydrides  and  hydride  ions  such  as  Or(0:0),gH''  but 
rather  through  the  reaction*  of  unstable  Tr»^eomplexeSi  ihus^  when 
a  solution  (1D~^M,)  of  hexacarbonyl chromium-  in  lsoocta:|Le  which  is 
also  approximately  molar  with  respeet  to  water  is  refluxed  under 
nitrogen  with  an  organic  oxidant,  quantitative  yields  of  the  re-^ 
duetant  are  obtained*  ihe  reaction  proceeds  smoothly  for  oxidants 
SUeh  as  tetrasubstituted  oyelopentadienones  with  R=R'=R' '=R’ ’ '=Rhi 
l=R'=Me,  R’  '=R’“=ih|  R=R'^t  and  R*  ’  =R' ‘ ‘^Ph. 


in  addition,  good  yields  have  been  obtained  of  hydroquinone  from; 
p-^benzoquinone,  benzoin  from  benzil  (205^)  and  quantitative  re^^ 
duction.  of  methylene  blue  observed*  In  none  of  these  cases  is 
reduction  obtained  in  the  absence  of  water,  Ihe  reaction  with 
tetraphenyleyelopentadienohe  differs  from  the  others  in  that  excess 
carbonyl  forms  small  quantities  (5'^)  of  tricarbonyl-77'-2,3, 4,5- 
tetraphenyleyelopenta-^'2-.en-l-one  chromium  and  about  Vfo  of  tri^ 
carbonyl- TT-^tetraphenylcyelopentadienone  ehromium.  However,  in 
both  complexes  the  ketonie  carbonyl  frequeney  lies  higher  than  in 
the  parent  ketone  so  the  phenyl  substituents  are  probably  used  for 
forming  7/-bonds  with  the  Cr:( CO) moiety . 

It  is  tempting  to  oonsider  the  reducing  nature  of  the  above 
solution  as  arising  from  the  presenee  of  the  unstable  Gr(C0)^H'^ 


anion  feut  tihere  is  no  evidence  for  tMs,  fhe  rate  of  rednotion  of 
tetrapnenylcyclopentadienone  is  ap proximatel j  independent  of 
previons  refluxing  time  andj  moreover,  tiie  evolution  of  carbon 
monoxide  from-  not  solutions  of  nexao-arbonylenromium  in  botb.  dry 
and  moist  isooctane  is  less  tnan  l^^per  mole  so  no  appreoiable 
reaction  occurs*  However,  addition  of  tetrapnenylGyclepentadien^ 
one  or  benzoquinone  causes  a  rapid  evolution  of  carbon  monoxide 
wHicn  ceases  wHen  reduction  is  complete  (3  moles/mole  of  oxidant)* 
mere  is  also  no  spectral  evidence  for  ohemical  cnange  before 
addition  of  oxidant*  V/e  consider  tiien  tnat  reduction  proceeds  via 
an  unstable  #  -complex  in  wnien  the  Cr(OO)^  group  is  bonded  to  the 
central  ring  with  subsequent  protonation  at  the  metal,  atom  follow¬ 
ed  by  intramolecular  hydrogen  transfer.  Erevious  molecular- 
orbital  calculations  (3)  showed  that  eoffiplexes  of  the  type 
'(tetraphenylcyelopentadienGne)  M(C.O)^  would  be  more  stable  for 
fefe  than  Cr  because  of  the  occupation  of  a  vacant  and  slightly 
bonding  7/ ^orbital  in  the  former  j  this  supports  the  above  scheme 
for  the  reduetion  of  this  ketone,  betailed  studies  of  the 
kinetics  of  these  reactions  are  in  progress. 

(1)  Sternberg  and  Wonder,  Internat *  Conf.  Coordination 

Chemistry,  Chem.  Soe.  Special  fubl.  Ho,  13,  1959,  p.  35* 

Brown,  Hargaden  and  Sloan,  above. 


(2) 

(3) 


Brown,  J,  Inorg.  Nuclear  Chem.,  1959,  10,  49. 
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